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As reported in the previous paper (Hiwatashi, 1958), an exconjugant clone 
of Paramecium caudatum, as m~ny other cilici.tes, ·shows the Sequence of ~exual 
immaturity, maturity and senility though the evidence of senility is somewhat· 
ambigous. Such a feature of the life cycle is: however, different in diff~rent stocks. 
This may be a reflection of difference in the metabolic differentiation leading to the 
formation of mating type substances. In ,;iew of this, genetic analyses ··on. the. 
difference of the life features in Paramecitim will be interesti~g. In th.e pr~s~nt 
paper, some observations on the inheritance of difference in the life features of 
Paramecium caudatum, syngen 12 are presented. 
Stocks used in the present study were KA6 and K,2 which belong to. types 
XXIII and XXIV· of syngen 12 respectively. 
In the first ~'eXperiment, mating reactive animals· of KA6 were mixed with 
ammonium sulfate-killed animals of K,2. Thirty selling pairs. of KA6, induced 
by the killed animals of K32, were isolated and from them 60 exconjugants were 
separated. Half of them was immediately transferred into a nutrient medium, 
while the other half was kept without nutrient for six days and then supplied with 
food. Among the former and the latter halves, 14 and 17 failed to grow respec-
tively. Thus, a total of 29 were established as the exconjugant clones. These 
clones were grown at th<\ rate of about two fissions per day. The first test of the 
mating reactivity was performed 30 days after the conjugation. All 29 clones 
were sexually immature and could not react with the mating reactive animals ·of 
the complementary mating type. After that, the test of the mating reactivity 
was made every ten days. The first appearance of the maturity· was observed in· 
two clones 40 days after the conjugation and they were those without the starvac· 
tion treatment. Then the n11mber of mature clones gradually increased and finally 
all became reactive. Cultures were continued ·of all 29 clones for about six 
months. Only one gave selling conjugation about three months after the isolation 
of exconjugants. No selling ·was observed in the other 28 clones throughout the .. 
experiment. 
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The next experiment was performed on stock K,2 in the same way. Thus, 
30 selfing pairs of K,2, induced by ammonium sulfate-killed animals of KA6, were 
isolated and from them 60 exconjugant individuals were separated, Twenty-
four of them were starved for six days and the remaining 36 were immediately 
supplied with nutrient. Of the former 24 exconjugants, all efforts to establish 
the clone failed because they died during the starvation treatment. Of the latter 
36, six failed to grow and the remaining 30 were grown to vigorous clones. The 
first test of the mating reactivity was performed 15 days after the conjugation. 
Ail were reactive and continued to be reactive ·thenceforth, · No sign of the decline 
of reactivity was observed during four months. Among the 30 exconjugant clones, 
20 were of selfing which appeared about two months after the conjugation. Some 
of the selling clones were peculiar unstable clones where all individuals of a clone 
change the mating type during vegetative reproduction. The details will be re-
ported elsewhere. 
On the life features of the progenies of the cross between stocks KA6 and K,2, 
two sets of experiment were carried out. In the first eXperiment, 18 pairs were 
isolated from the cross and 32 exconjugant clones were established while the re-
maining four exconjugants failed to grow, Nutrients were added immediately 
after the isolation of the exconjugants. The first test of the mating reactivity 
was performed nine days after the cross conjugation. Fifteen clones were mating 
reactive while the remaining 17 were sexually immature and could not react with 
the complementary type. The mating types of the reactive 15 clones were the same 
as their cytoplasmic parents. This shows that the reactivity is due to the presence 
of cytoplasmic lag(Hiwatashi, 1958). Some of them later changed the mating type 
and some of them became sexually immature. About 40 days later, however, all 
revealed strong mating reactivity. Selling occurred in eight clones after four 
months, two of which were the peculiar unstable clone as mentioned in the forego-
ing paragraph. 
In the next experiment, 24 pairs were isolated from the cross of stocks KA6 
and K,2. In the present case, exconjugants were starved for six days after the 
conjugation. Forty-two exconjugant clones were established while the remain-
ing six failed to grow. The first test was made 26 days after the isolation of ex-
conjugant. All of the 42 clones were sexually immature. The maturity gradual-
ly appeared after 40 days. Further growth of these clones was not performed. 
Hence, the proportions of selfing clones could not be ascertained. 
From these results it was ascertained that in stock KA6 a long immature period 
after conjugation is common and selfi.ng clone is of rare occurrence, whereas in 
stock K,2 immaturity after conjugation cannot be seen and selling is of frequent 
occurrence. When the stocks are crossed the F 1 progeny reveals a long period of 
sexual immaturity, though in some F 1 clones cytoplasmic lag occurs when the 
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starvation treatment is not given. Thus, it is clear that the genotype have some 
role on the determination of difference in the life features. 
To make clear the genetic control of the difference irr the periods of sexual 
immaturity, it is necessary to examine the segregation in Fz and in back cross 
progenies. This analysis is not yet made in detail. However, some preliminary 
experiments showed that the segregation occurred in F, progenies, though the 
experiment was far from Complete. . 
In Paramecium aurelia, Siegel (1957) reported that when stocks charactenzed 
by diverse periods of immaturity are crossed the progeny reveals a complex 
system of genic interactions and the genotype controls the duration of the period 
of immaturity. 
So far as the present experiment is concerned, in Paramecium caudatum 
syngen 12, the difference in the period of immaturity seems to show a kind of 
Mendelian inheritance. As described before, the occurrence of selling clone was 




progenies from the cross of both stocks, selling clone was intermediate 
in abundance. As will be reported elsewhere, however, segregations of selling 
clones are mostly clonal. On the other hand, whether there is immaturity period 
is mostly determined synclonally. 
These results seem to show that periods of immaturity and occurrence of 
selfing are controlled by different genetic mechanisms. 
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